, a cation and an anion form an ionic pair linked by a strong N-HÁ Á ÁI hydrogen bond. In the crystal, ionic pairs linked by weak C-HÁ Á ÁI hydrogen bonds form infinite ribbons along the crystallographic a axis. Polymorphism screening varying crystallization solvents (water, acetone 90%-water, ethanol 90%-water, 2-propanol 90%-water, DMF, DMSO, methanol, acetonitrile) and conditions (solution temperature, heating and cooling protocols) did not reveal any other polymorphs than the one reported in this work.
Chemical context
4-Benzylcarbamoyl-1-methylpyridin-1-ium iodide, [MeC 5 H 4 NCONHCH 2 C 6 H 5 ]I, is a multimodal antiviral drug (Buhtiarova et al., 2003; Frolov et al., 2004) . For pharmaceutical applications, it is of utmost importance to identify possible polymorphs (Bernstein, 2002; Brittain, 1999; Hilfiker, 2006) , see also https://www.fda.gov/downloads/Drugs/ Guidances/UCM072866.pdf; https://newdrugapprovals.org/ 2014/02/12/fda-guidance-on-polymorphic-compounds-ingeneric-drugs/. Polymorphism screening varying crystallization solvents (water, acetone 90%-water, ethanol 90%-water, isopropanol 90%-water, DMF, DMSO, MeOH, CH 3 CN) and conditions (solution temperature, heating and cooling protocols) did not reveal any other polymorphs than the one reported in this work as has been confirmed by DSC (METTLER TOLEDO DSC 822e, 5 min À1 in N 2 , samples ISSN 2056-9890 Figure 1
IR spectra of the title compound.
1/6-3/5 mg), IR spectroscopy (IR-FT spectrometer FT-801, spectroscopic resolution 0.5 cm À1 and systematic error AE0,05 cm
À1
; samples studied in KBr discs, 1.0 mg of substance in 200 mg of KBr; 4000-600 cm
, and FTIR ATR spectrometer DigiLab Excalibur 3100, Varian spectrometer equipped with a MIRacle ATR accessory in the range 4000-600 cm À1 with resolution of 2 cm À1 without addition of KBr) and X-ray powder diffraction (STOE STADI MP diffractometer, CuK 1 radiation, curved Ge monochromator, transmission mode). The same thermal effect at the DSC curves related to sample melting at 464 K has been observed for all the samples. The position and relative intensities of the bands in the IR spectra were also the same (see section 5, Fig. 1 ). There were no differences between the IR spectra recorded with and without addition of KBr. The X-ray diffraction patterns were also the same for all the samples (Fig. 2 ) and matched the pattern calculated for the structural model based on single-crystal diffraction data (see next sections). WinXPOW (Stoe & Cie, 2011) was used to analyze the diffraction patterns.
Structural commentary
The asymmetric unit of the title compound contains a [MeC 5 H 4 NCONHCH 2 C 6 H 5 ] + cation and an I À anion (Fig. 3 ). All the bond lengths and angles are within normal ranges. A cation and an anion form an ionic pair linked by a strong N2-H2Á Á ÁI1 hydrogen bond (Table 1) . The central part of the molecule (N2/C8/O1) and the pyridyl ring are located practically in the same plane [the average deviation of the atoms from the N1/N2/O1/C8-C13 plane is 0.015 (3) Å and the maximum deviation is 0.025 (3) Å ]. The I À anion is also close to this plane [at a distance of 0.504 (3) Å ]. The dihedral angle between the pyridyl and benzene rings is 62.8 (1) .
Supramolecular features
In addition to the strong NHÁ Á ÁI hydrogen bond, two weak C-HÁ Á ÁI hydrogen bonds are present in the crystal structure (Table 1 , Fig. 4 ). Ionic pairs linked by these hydrogen bonds form infinite ribbons along the crystallographic a axis (Fig. 4) . No hydrogen bonds link the ribbons with each other. Groom et al., 2016) . A crystal structure of 4-benzoylamino-1-methylpyridinium iodide (CSD refcode ESESUS; Navarro et al., 2016) is also formed by ionic pairs linked by a strong N-HÁ Á ÁI hydrogen bond [the donor-acceptor distance is 3.675 (1) Å ]. Similarly to the compound studied in this work, the organic cation of ESESUS also contains a benzene and an Nmethylpyridine ring, with the N atom forming an N-HÁ Á ÁI hydrogen bond in the centre of the cation (Fig. 5) The molecular structure of the title compound, showing the atomlabelling scheme. Displacement ellipsoids are drawn at the 50% probability level. H atoms are shown as spheres of arbitrary radius. The dotted line indicates the N-HÁ Á ÁI À hydrogen bond. Table 1 Hydrogen-bond geometry (Å , ). 
Database survey
Figure 2 Powder diffraction patterns of the samples recrystallized from different solvents (an overlay) (a) and the diffraction pattern calculated for the structural model obtained based on single-crystal X-ray diffraction data in this work (b).
central part of the cation in the case of ESESUS is shorter than that of the title compound, the molecular conformation is very different, as is the molecular packing (Fig. 5 ).
Synthesis and crystallization
The title compound can be synthesized from N-benzylamide 4-pyridinecarboxylic acid C 5 H 4 NCONHCH 2 C 6 H 5 and methyl iodide MeI in a 1:2 (Trinus et al., 1994) or 1:1.2 (Buhtiarova et al., 1997) molar ratio. N-Benzylamide 4-pyridinecarboxylic acid, in turn, was synthesized by the condensation of isonicotinic acid C 5 H 4 NCOOH with benzylamine C 6 H 5 CH 2 NH 2 taken in a 1:2 molar ratio (Trinus et al., 1994) . 12.31 g (0.1 mol) of isonicotinic acid were added with constant stirring over a period of one hour to 12.86 g (0.12 mol) of benzylamine heated to 413 K. After all of the isonicotinic acid had been added, the mixture was heated steadily to 493-503 K. After water and the excess of benzamine had been distilled, the residue was cooled to 373-383 K and added on stirring to 100 ml of toluene. The hot solution was filtered and cooled to 288 K. After cooling, the precipitate was filtered, washed on the filter with 20 ml of toluene and dried in the air at ambient temperature. The yield was 18.57 g (0.0875 mol; 87.5%) (Sysoljatin et al., 2011) .
18.57 g (0.0875 mol) of N-benzylamide 4-pyridinecarboxylic acid were added to 110 ml of acetone with stirring. After the dissolution was complete, 14.9 g (0.105 mol) of methyl iodide MeI were added and the reaction mixture kept at 323 K for five h after which it was cooled to 283-288 K and filtered. The precipitate was washed on the filter with 50 ml of acetone and dried in the air. The yield was 24.65 g (0.0696 mol; 79.5%) (Sysoljatin et al., 2011) . The molecular structure and crystal packing of 4-benzoylamino-1-methylpyridinium iodide (a) and of the title compound (b). 27, 631.44, 703.72, 777.41, 759.32, 860.4, 920.77, 960.85, 1020.8, 1078.2, 1147.6, 1187.8, 1218.8, 1285.4, 1329.8, 1416.4, 1452.5, 1505.1, 1541.1, 1571.6, 1663.7, 1641.4, 1828.1, 1950.9, 2828.6, 2936.6, 3040.4, 3237.6 The pharmaceutical substance was obtained by recrystallization from an aqueous solution with activated carbon (Sysoljatin et al., 2011) . 5.0 g (0.014 mol) of N-methyl-4-benzylcarbamidopyridinium iodide were dissolved in 6 ml of water at 363 K and 0.15 g (3.0%) of activated carbon added. After the complete dissolution of the compound, the activated carbon was removed by filtering, and the solution was cooled to 283 K. After stirring for one hour, the precipitate formed was filtered through a paper filter (white band), washed with 10 ml of acetone and dried at 373 K. Yield 4.71 g (0.0133 mol; 94.3%).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The amine hydrogen atom bound to N2 was located in the difference maps and refined isotropically. All other hydrogen atoms were positioned geometrically and refined with a riding model [C-H = 0.93-0.97 Å ; U iso (H) = 1.2-1.5U eq (C)]. Computer programs: CrysAlis PRO (Rigaku OD, 2015) , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , Mercury (Macrae et al., 2006) , WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) .
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Computing details
Data collection: CrysAlis PRO (Rigaku OD, 2015 ); cell refinement: CrysAlis PRO (Rigaku OD, 2015) ; data reduction:
CrysAlis PRO (Rigaku OD, 2015) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) .
4-Benzylcarbamoyl-1-methylpyridin-1-ium iodide
Crystal data Special details Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

